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1. There has been no change in our scientific goals. 
2. a. 	Two signal analysis techniques which are new to blood flow studies have 
been applied to poststenotic velocity measurements in the dog aorta. These 
are: (i) phase shift averaging (PSA) and (ii) autoregressive (AR) methods of 
spectrum estimation. The PSA technique is employed to reduce effects of 
physiologic, beat-to-beat variation in underlying velocity waveforms. The 
AR spectrum estimation method offers advantages over Fourier analysis 
when turbulence characteristics change during the heart cycle. We view 
these techniques as extremely important in the analysis of blood flow 
disturbances. 
b. Our phase lock loop (PLL) method of converting the Doppler ultrasound 
signal to a fluid velocity measurement has been shown to be an accurate 
method for determining flow disturbances in cases of mild to moderate 
disease, but not for severe turbulence. We have begun analyzing data 
recorded from human carotid vessels, using PLL processing, and have 
employed a Dynamic Disturbance Index (DDI) to characterize the evolution 
of disturbances during the cycle. Results to data are encouraging, but 
numerous patients must be studied before we are able to place the technique 
on a basis which can quantitate the degree of stenosis. 
c. Experiments have been performed in which laser Doppler anemometry was 
applied to the measurement of a pulsatile velocity field in the carotid artery 
model. These studies have very recently been compared with noninvasive 
Doppler ultrasound data in a young normal; and we have demonstrated that 
the peculiar flow signals found by ultrasound can be readily interpreted from 
the model results. We find no turbulence in the model bifurcation, but 
complex time-varying flow patterns exist. The outer wall of the carotid 
sinus, the site within the carotid bifurcation now known to be first affected 
by atherosclerotic lesions, experiences an oscillating shear field rather than 
one of continual low shear. 
	
3. 	Specific Objectives for the Coming Year 
a. The analysis of human carotid artery data will continue, using the PSA, DDI 
and AR analysis tools. We plan to attempt to relate flow disturbances to the 
level of disease. 
b. In vitro studies will continue using a carotid artery model in which plaque 
development is simulated. These results will be employed to determine the 
variation of flow disturbances with disease development. 
c. The AR and PSA methods will be employed to identify coherent and random 
flow structures as measured in vivo (noninvasively with pulsed Doppler 
ultrasound) and in vitro (with laser Doppler anemometry under carefully 
controlled experimental conditions). 
4. 	Research Involving Human Subjects 
a. There have been no change in the protocols involving human subjects since 
the last competitive review, nor do we anticipate any change for the coming 
year. 
b. The protocols were evaluated and approved by our Human Subjects 
Committee at Georgia Tech. 
